We tested risk sensitivity towards variability in volume of reward with harnessed honeybees, Apis mellifera, in a proboscis-extension conditioning paradigm. We conditioned each subject to turn its head and extend its proboscis towards one of two presented odours; one odour was associated with a constant reward volume and the other with a variable reward volume that was either low or high, with probabilities P=0.75 and (1 P)=0.25, respectively. The volumes of rewards were varied among three experimental conditions. In conditions I and II, the variable reward option included a low reward of zero (i.e. reinforcement was withheld in the low reward value); in condition I, the mean of the variable and of the constant reward options were the same, and in condition II, the variable reward option had a higher mean reward than the constant reward option. The behaviour of subjects did not differ between treatments and the majority of individuals were risk averse. In condition III, the variable reward option did not include a zero reward and the mean reward did not differ between options. Very few of the individuals assigned to condition III developed a preference for either reward option. Thus, honeybees are risk sensitive to variability in volume of reward in some conditions and the degree of risk sensitivity depends on characteristics of the reward distributions. The most salient characteristic may be a relative measure of variability, such as the value of the coefficient of variation of reward. The experimental paradigm that we developed is a powerful tool for studying the mechanism of risk sensitivity in bees, as well as other aspects of learning, decision making, perception and memory.
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Animals regularly encounter resource variability and the response of an organism to such variability, or risk sensitivity, reflects cognitive and behavioural adaptations to environmental heterogeneity. The sensitivity of an animal to resource variability also reveals potential perceptual constraints imposed by neurological mechanisms. Bees are model organisms in which to study risk sensitivity because individuals repeatedly encounter variable volumes and concentrations of nectar in flowers (Kearns & Inouye 1993) . Studies of risk sensitivity in bees and other animals (reviewed by Kacelnik & Bateson 1996) suggest that the expression of risk-sensitive behaviour may be species specific and that a number of parameters of a reward distribution may modulate behavioural responses to resource variability. Sensitivity to resource variability was found in several studies of bumblebees (Real 1981; Waddington et al. 1981; Cartar & Dill 1990 ) and in a study of yellowjackets (Real 1981) , but individuals were found to be risk insensitive, or indifferent to reward variability, in studies of carpenter bees (Perez 1996; Perez & Waddington 1996) and honeybees (Banschbach & Waddington 1994) . The elaborate social organization and large community storage capacities of honeybee colonies allow honeybees to exploit rapidly windfalls of floral productivity, as well as endure extended periods of low productivity (Heinrich 1979) . Thus, honeybee foragers may be risk insensitive because the large number of individuals in a colony reduces the variance of the mean reward accumulated by the colony (Cartar & Dill 1990; Waddington 1995) . This rationale, however, cannot explain the risk insensitivity of carpenter bees, which are solitary. The discrepancies among studies of risk sensitivity in bees and wasps may consequently be attributable to differences in experimental design rather than to differences between species.
